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COYOTE CREEK- A LEGACY OF CHANGE 

By Michael Rigney',
Director, Coyote Creek 
Riparian Station 

and a football field-sized sludge la- 
goon, owned by the City of San 

Jose disappeared completely. 

A CREEK WITH A 
HISTORY OF REBELLION 

Not many will mourn the loss 
of a portion of a salt pond and few- 

er still will be upset over the taking 
of a sewage sludge lagoon. It is, 
however, quite another matter
when old growth riparian habitat is 
lost trees and shrubs which sup- 

port teeming populations of wildlife 
and provide oxygen for our em-
battled atmosphere, shade for our 

beleaguered fisheries. 

After many years of drought, it 

is hard for many of us to relate to 
the fact that most of Santa Clara 

oyote Creek has under- 

gone tremendous change 
within the last five years
all brought about by the 

hands (or more properly, the equip-
ment) of man. Massive levees 14 

feet high now encircle the river. 
Where large continuous stands of 

stately cottonwoods and willows 

once lined the banks on both sides,
in some areas, these trees have 
been replaced by rock-lined cavities 
called "aross-overs". Where once a 

Valley lies in a massive floodplain. 
One of the reasons agriculture 
flourished here for so long was be- 
cause of the fertile soils deposited 
by many centuries of silt-laden wa-
ters escaping the banks of our rivers 
and streams. As these floodwaters
broadened they also slowed, allow- 
ing the fine silts to settle out - layer

upon fertile layer. During the course of our work 
on Coyote Creek we have often 
been asked by nature-loving visitors 

why such seemingly wanton de- 
struction of such a vital natural re- 

meandering channel wound its way 

leisurely to the Bay, a straightened,
more orderly channel now flows in 

an entirely new way. A salt pond, 
in operation since the 1920's, was 

sliced nearly in half by a new levee 

The early residents of the San 
Francisco Bay, the Ohlone Indians, 
understood the need for mobility 
during the winter rainy season,
moving their camps to higher 
ground when rain-swollen reeks
threatened to rebel against confine-
ment. Early farmers, Spanish and 

Mexican settlers, also excepted the 
inevitability of winter flooding. 

source was allowed to happen; and 

furthermore, what are we doing

about it?! 

This article could not have been written
without the help of Cindy Roesser, Assis- 
tant Evironmental Specialist, Santa Clara 
Valley Water Distnictand Linda Spahr 

RevegetationSpeclalist Habitaf Restora 
tion Group 

This article is an attempt to 
provide some perspective on what 

has come to be known as the "Coy-
ote Creek Flood Control Project" 
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their banks. Many aces of fam- 

land and most of "downtown" San 
Jose were engulfed in raging flood 
waters (U.S. Amy Corps of Engi-
neers. 1970). Agricultural interests 
and the developing business com- 
munity in San Jose attempted to 
form a water and flood control 

In April of 1958, when subsidence was occurring at a rapid rate, another series of major storms hit 
the San Jose area. Coyote Creek 
and Guadalupe River again jumped their banks but this time much of 
the rapidly urbanizing area of San 
Jose was 5 to 11 feet lower than it 
had been in the major storms of 
1911. Major flood damage oc- 
curred. Estimates ranged from $30 
to $50 milion in property damage. 

However, as agriculture became a 
dominant force in Santa Clara 
County's economy, both the devel-
opment of water delivery systems
and protection of valuable crop 
lands from periodic flooding be-
came important. Some of the first 
irrigation canals were constructed in 

the Evergreen area of San Jose in 

the 1850's. About the same time,
farmers began building makeshift 
levees around rivers and streams to 
contain the sometimes rebellious 
flows within the river's natural chan- 

agency soon after the disastrous 
floods of 1911, but World War 1 
intervened. It was not until 1929 
that a local water agency (the Santa 
Clara Valley Water Conservation 
District) was given voter approval 
(Melton. 1978).

This flood prompted a major 
flury of flood control projects initi-
ated by the recently (1951) formed 
Santa Clara County Flood Control 
and Water Conservation District. 
Many of the smaller streams which 
rossed the valley floor were 
straightened and lined with con- 
crete to allow for efficient removal 
of stormwater runoff. Runoff from 

nel. 

As agriculture pushed closer to 
the fringes of San Francisco Bay,
additional useful land was gained 
by clearing the floodplain of un-
wanted trees and shrubs. Willow 
thickets were cut down or burned;
large stands of Valley and live oaks
were cut down for firewood and to 
yield additional cropland; small me- 
andering tributaries of the main riv-
er channel were dammed and filled

One of the first tasks of this
new water conservation district was

the design and construction of the 
Valley's first reservoir system. One 
of first of six dams built by the Dis- 
trict was the Coyote Dam and res-

ervoir near Morgan Hill. This 
reservoir was designed to contain 
and store runoff from the Mount
Hamilton Range. It also provided
some flood control protection for

the increasing number of residences 

and businesses being built in the 
floodplain of Coyote Creek.

streams was also on the increase 

because so much of the Valley's
once fertile soil had been covered 
by houses, factories, roads and oth 
er impervious surfaces. Rainwater 
was now funnelled into storm 

to yield still more land for crops. 

Wells were sunk into the drains which emptied directly into 
areeks and streams. This causedValley's extensive shallow aquifer

system. In many places wells were 
not even necessary since artesian

springs literally gushed from the po- 
rous rock of the Mount Hamilton
Range.

high, short duration peak flows 
which most of the natural streams
could not handle within their main 

San Jose and the surrounding 
communities continued to prospe. 
Agriculture continued to flourish, 
using more and more water for ir- 
rigation. At the same time, Santa 

Clara Valley began developinga 
manufacturing base and with that 

channels. Taken together with the 
fact that the ground was now 5 to 
12 feet lower, much of Santa Clara
County was in immanent danger of 

flooding. 
THE NEED FOR FLOOD

CONTROOL base came more workers and in- 

creased demands for household 
and manufacturing uses of water. 
Gradually, imperceptibly at first, but 
with ever incaeasing magnitude, the 
ground under many portions of the 
Santa Clara Valley began to sink. 
So much water was being with- 
drawn from shallow underlying 
aquifers (on which the ground liter-
ally floated), that from 1916 to 
1975 north San Jose sunk 12.7 feet 
(Poland and Ireland. 1980). 

One other factor also contrib- 
uted to the Valley's precarious flood 
situation. Prior to 1930, when run- 

off carried by streams and creeks
reached the extensive marshes bor- 

This process continued un- 
abated, and for the most part, un 
documented well into the early 
1900's. Soon, the Santa Clara
Valley became known throughout 
the world for its lush fruit orchards, 
vineyards and farms. In 1911, a 
series of enormous storms dumped
huge quantities of water into both 
Coyote Creek and Guadalupe River 
causing both streams to overflow 

dering the San Francisco Bay, it 

flowed through countless small 
tributaries and onto marsh plains

allowing the fast moving water to 

slow, drop sediments and disperse, 
thus lessening the streams tendency
to jump its banks and flood adja- 
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tween 5 to cent lands. Beginning in the 

mid-1930's most of these marshes 
had been diked and converted to 

11 feet. The 
rapidly ex 
panding San 
Jose urban

solar evaporation ponds for salt 

production. Rivers and streams 

were routed through this pond sys 
tem until they reached deeper wa- 

ters of San Francisco Bay. To 

protect their salt ponds from fresh- 
water stream flows, the salt com- 

panies built extensive levees,
annually dredging and adding fll to 
those levees which appeared sub 
ject to overtopping during peak 
winter flows. Since flood waters
could no longer flow out into the 
many tributaries, tidal sloughs, and 
marshes, low lying areas further up- 
stream - without the benefit of tall 
protective levees - received the full 

force of nature's whims. 

area hadal- 

lowed hous- 
ing and 

industry to 
Occupy land 
known to be 

susceptible to 

flooding. In- 
Creased uba- 

nization 
contributed 

also to in- 

creased storm Aerial photograph of highway 880 during the height of March 3, 1983 
oding. The old Milpitas sewage treatment plant ls in the upper ight cor 

ner and drying lagoons of the San Jose/Santa Clara Water Polution Control 

water runoff into 
all major rivers
and streams, but Plant are visible in the upper left comer. Photo courtesy of the Santa 

Coyote Creek 
had managed to 
escape major channelization activi- 

ties so widespread during the early
"boom years" of the 1960's and 
70's. Heavy rains in 1982 had left 
Coyote's upstream reservoirs 
(Anderson in particular) filled during 
much of the dry season and early
rainy season. The marshes near the 

Clara Valley Water District. 

THE STAGE IS SET FOR 
EL NINO 

For four consecutive days in 
late February, rain fell almost un- 
ceasingly and Coyote Creek began 
to rise. March 1 and 2 a total of six 

Many different factors con- 
spired to produce record flooding of 
Coyote Creek in March, 1983. 
Subsidence had lowered ground 
levels adjacent to Coyote Creek be 

inches of rain caused Coyote Creek
to jump its banks near what is now 
CCRS's headquarters and at anoth-
er location upstream at Agnews 
State Hospital. On March 3 the 
town of Alviso was flooded with 

mouth of 

Coyote Creek 
(which histori- 
cally had dis- 
persed and 

slowed Coy- 
ote's flood

waters) had

long since 

areas west of the Southern Pacific 
rail line submerged to a depth of 
seven feet. The flood forced the 
evacuation of as many as 5,000 
people. By the time the flood wa-

ters receded or were pumped out
(the areas west of the railroad tracks
had to be pumped out since, at the 
time, there was no outlet to drain
waters from this artificial basin) an 
estimated $6.0 million dollars in 

been con- 

verted to salt 
ponds, sludge 
drying la-
goons for the 

Cities' of San property damage had resulted (U.S 
Army Corps of Engineers. 1977). Jose and San- 

ta Clara sew- 

Aerial view of Alviso looking east. This photograph was taken several days 
afterthe major flood event of 3 Marsh, 1983. Guadalupe Slough and a 

portion of a salt pond are visible in the foreground. Photo courtesy of the

anta Clara Valley Water District. 

age treatment 
plant, andd 

dumps 

Although preliminary planning 
for a flood control project had be- 
gun as early as 1948, serious prog- 
ress was not made until the 1969 
flood. The 1983 flood kicked the 
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process into "high gear". Other
plans were 

considered THE ENVIRONMENTAL 
REVIEW PROCESS during the 

lengthy envi-
ronmental 
and economic The U.S. Amy Corps of Engi- 

neers, as the responsible federal
agency for flood control, developed 
a number of plans to deal with 
flooding of Coyote Creek, and the 
Guadalupe River. Because of vari- 
ous federal and state laws which 
mandated that environmental con- 

review pro 
cess. The
least environ-

mentally
damaging al-

ternative en- 
tailed a one
bank widen-cerns be addressed during the plan-

ning process, a great deal of 
information on the natural plant 
and animal communities was gath-
ered. This information dlearly dem- 
onstrated that Coyote Creek
possessed important biological and 
recreational characteristics worth

ing with an 
overflow

channel on 
The histortc Bayside Canning Company bulding (home of the San 
Franclsco Bay Blrd Observatory) appears to float on seven foot deep floodonly one side. 

his alternative, waters ater tomential rains in Marsh 1983. Photo courtesy of the Santa 
however, was 
deemed vastly 
more expensive because of differing 
land values in certain areas within 
the project corridor. Economic con- 
siderations, in this case, were too 
compelling. Conversely, plans were 
investigated which were much more 
environmentally damaging than the 
chosen alternative. These included
extensive areas of channel rein- 
forcement (sack concrete or trape- 
zoidal concrete channel) which
would not necessitate acquisition of 
land for use as overflow channel. 

Clara Valley Water District. 

preserving. The problem soon 
arose as to how best to provide 
flood control protection and at the 
same time preserve the integrity of 
what the Corps scientists termed the 
"last remaining natural and basically 
unaltered tributary of the San 
Francisco Bay" (U.S. Army Corps of 
Engineers. 1987). 

habitat due to development (such 
as channel straightening or ros- 
sovers) are given a numerical value
(Habitat Units) based upon the 
amount of habitat lost and the val- 
ue of that habitat. This estimated 
figure is then subtracted from the 
value of the existing habitat and 
projected many years into the fu- 
ture. Gains in habitat value fromm 

The final plan chosen by engi- 
neers from both the U.S. Army 
Corps of Engineers and the Santa 
Clara Valley Water District (the local
project sponsor) made use of an 
overflow channel on alternating 
sides of the areek anda system of 
earthen levees. This plan would 
protect the majority of the riparian 
vegetation but wherever the over-
flow channel was taken from one 

revegetation and intensive manage- 
ment are then added back into the 

equation yielding an indication of 
whether, over the life of the project, 
habitat values lost by the initial con 
struction are regained through re 
planting efforts.

The Corps then turned to the 
U.S. Fish and Wildlife Service for 
assistance in determining how to 
compensate or "mitigate" lost hab- 
itat value. Biologists from the Sacra-
mento office of the Fish and Wildlife 
Service enlisted the help of local 
experts (CCRS's founder Dr. Ri- 
chard Mewaldt among them) to 
conduct a Habitat Evaluation Pro 
cedure (HEP) of the proposed miti- 
gation efforts. In essence, this 
procedure uses the value of the ex 
isting habitat for certain key indica- 
tor animals (and occasionally 
plants) as a starting point. Losses in 

In the end, it was determined 
that 32 acres of newly created 

riparian habitat would compensate 
for the loss of 5.6 acres of the same

habitat type.
side of the aeek to another 
(alternated) all vegetation at the 
"aross-over" would be removed and
the channel lined with rock rip-rap 
to allow for efficient passage of wa- 
ter during flood events. Also this 
plan entailed "straightening" several 
sections of the areek which also ne- 

In addition to the loss of ripari-
an habitat, the proposed flood con- 
trol plan would also eliminate 
habitat used by the endangered salt 

marsh harvest mouse
(Reithrodontymus raviventris), and cessitated removal of vegetation. 
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reduce habitat for two candidate 
species for endangered status - the 

Salt Marsh Yellowthroat and Tricol 
ored Blackbird. The necessity to 
mitigate for the loss of habitat for 
these critical and declining species 
was also incorporated into the de- 
veloping plans for the emerging
flood control project 

watering techniques, the best plant 
propagation types (or propagules) 
to use, and which plant associations 

provided the best wildlife habitat.
Coyote Creek Riparian Station was 
awardeda contract to set up a 
monitoring scheme which would 
allow the District to determine if the 

It was during this phase of the proj-
ect that the shorebird pond, which 
has attradted so many unusual 
shorebirds over the past few years, 
was constructed. Beneath the sur- 
face of this pond lies a portion of 
the old creek channel which formed
a large "oxbow". 

methods they used on the pilot site 
were effective in restoring valuable 
riparian habitat, how long it might
take, and, if problems were noted, 
how to make adjustments in future 
revegetation efforts. CCRS is now 
in the process of compiling a report
on our first five years of annual
wildlife monitoring on this pilot re- 
vegetation project. We will be sum- 
marizing our results of this 
important work in upcoming news- 

letter issues.

Construction in Reach 2 (areas
upstream of the Waterbird Pond 
and Delta) began in the winter of 
1990 and continued through late 
summer of that year. Those of us 

who were working at the Station
during that time remember, with 
mixed emotions, watching (and 
dodging) the bulldozers as they ran 
rampant through willow thickets 
and dense riparian groves. At the 
same, we also watched CCRS's new 

building pad, high above the flood 
plain, take shape. 

The map located on Pages 6 and 7 of this 
Issue descbe the many miigaflon features 
incopordtedinto the Coyote Creek Flood 
Control Prolect

In October, 1984, the Santa
Clara Valley Water District's Envi-
ronmental Impact Report for the 
Lower Coyote Creek Flood Control 
Project was published but it was not 
until January, 1987 that the Final 
Environmental Impact Statement 
produced by the U.S. Amy Corps 
of Engineers was finally completed 
and adopted.

Construction of major flood
control features near the mouth of 
Coyote Creek (given the designa-
tion Reach 1) began in earnest in 

Shortly after construction was 

complete, Water District personnel 
the summer 

WORK BEGINS of 1988 and 
continued 

through the 
summer of Although a small test levee

through a corner of the Leslie Salt 

pond was actually the first construc- 

tion activity to occur in late 1985, 
the first notable event in the saga of 
Coyote Creek flood control was 
positive the installation of the 
4-acre Pilot Revegetation Plot. Be- 
fore a tree was ever uprooted in the 

name of flood control, nearly 4,000
trees and shrubs of 16 species were 

planted ona 44 are plot adjacent
to Coyote Creek in the winter of 
1986-87. 

1989. During 
this phase of 
construction, 
a broad flood

plain was

created near 
the mouth of 

Coyote Creek 
and the 
ground was 

lowered to 

handle more 
water and 

slow it down

This pilot project served not 
only to compensate for habitat loss 
which was soon to occur as the 

during peri- 
ods of peak
flows. In 

addition, the 
creek channel itself was realigned 

Gulls Inhabt the newty created Waterbird Management Area prior to filling
the pond wth water from Coyote Creek. The shorebird nesting island can be 
seen on the right slde of this plcture. Photo by L.R. Mewaldt 

flood control project got into full
swing, but it also to provided the 
District's biologists and consultants 
with badly needed information on 

were hard at work replanting ve- 
getation to provide shade for fish
and cover for wildlife. Unfortunate- 
ly, the continuing drought stymied 

and a series of islands were created 

in the middle of the creek channel. 
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Seasonal Lake 

A deep water lake is created each sum- 
mer in the "delta" area fo provide rearing 
habitat for any steelhead young which 
may have suvved migration downstreám 

from headwater spawning areas.

Waterbird Pond
This shallow-water pond was created to mitigate
the loss of salt pond habltat.Water and salinity 
levels are malntained by COCRS personnel to pro 
VIde high quality feeding and roosting habitat for 

shorebirds during the spring, Summer and fall.
During the winter, pond level is raised fo provide

habitat for winfering waterfoW. 
Seasonal Dams 

A series earihen dams are placed 
acioss Coyote Creek each year 
from mid-May to mid-October to 
provide a deep, COol "lake" for de-
veloping steelhead and salmon fry 
before they refun fo the sEa. Nesting lsland

This island was created in the 

waterbird pond to provide nest-
Ing nabifat for watertowl and 
shoreblrds such as Amerlcan
Avocets, Black-necked Stilts. O 

10 

O 

(e) 
8 Delta Islands

These two islands were created fo provide nesting 
and roosting habitat for blrds (paricularly the Salt 
Marsh Yellowthroat and Tricolored Blackbird) and the 
provide a substrate for planting frees which Will pro- 

vide cooling shade for the "seasonal lake". 

www.w.w.w wwwww E 

Levee Slope Restoration 
The levee slopes in the vicinity of salt marsh havest mouse habitathave been 

planted wiih nafive annual and perennial spEcles fo provide levee slope stabllza-
fion and also cover and food for havest mice during periods when the marsh 

plain is flooded. In areas not assOciated with harvest mouse Habitat, the levee 

slopes are beingrevegetated with native shrubs to provide general wildlfe cover. 
Adjacent to the main channel in the "Delta" area, levee slopes are beng man- 
aged fo provide nesting habitat for Salt Marsh Yellowthroats and Tri- colored Black- 
birds - both Candidate species for Threatened or Endangered stafus.

4 
3 

4 

Salt Marsh Harvest Mouse Restoration Area 
A fomer sludge dryng lagoon and storage 
yard for a charcoal briquette factory were low- 
ered fo camy flood wafers during sfomm events. 
These areas are also bein9 planted with pick- 
leweed to enlarge the area of suitable habitat
for the salt marsh havest mouse. 

5 

Remnant Marsh

A remnant population of the federal and state 

listed endangered salt marsh havest mouse 
was discovered in this marsh during preparation 
of the final Environmental Impact Report. As a 
Consequence, fhis area was preseved and wll 

be enhanced fo control Invasive weeds which 
may crowd ouf remaining plckleweed plants.

Water Control Channel
A serles of channels were constructed to allow wa- 
ter taken from the Watebird Pond or from Coyofe 
Creek to flood the sait marsh harvest mouse ared 
during certain times of the year. 

wwww AA 

Salt Pond 
A portion of an existing salt pond was re- 
tuned to tidal action after a new flood 
Control levee, just off the photograph, 
bisected fhe pond. Small nesting Islands 

were created by dredging "gaps" In ihe 
outboard levee. 
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